K.K. Puri not a steady state problem posed in the linearized theory has a solution.
Indeed, it is shown below that under certain conditions such a solution is not possible.
A systematic way to resolve both these questions lies in first solving the initial value problem and then obtaining the steady state solution in the limit t -*• <*> . The radiation conditions are then found by studying the behaviour of this solution for large |x| . It is rather a fortuitous circumstance that such a program can be carried out for problems in the theory of water waves. Attempts along these lines have been made before by Debnath and Rosenblat [/], Puri [5] , and Stoker [6] under various assumptions. One common assumption is that the basic undisturbed flow has a constant velocity. In a physically realistic model, however, this is not true. We therefore study the problem when the undisturbed flow is characterized by a vertical gradient in the velocity. It turns out that the generation of waves is significantly affected by the presence of this shear in the initial flow.
Formulation of the problem
We consider a two dimensional flow of liquid in a uniform channel of infinite horizontal extent and finite depth h . The liquid is assumed to be inviscid and incompressible having a constant density p . We take the origin of the reference system (a; 1 , y') at the undisturbed free surface, the y' axis i s directed vertically upward, and the x' axis i s taken in the direction of the i n i t i a l , horizontal flow U' = b'y' + U Q . Here b', U' are constants. We would like to study the linearized wave motion consequent upon the application of a pressure pl[x')e at the free surface.
The equations of motion together with the attendant boundary and i n i t i a l conditions are linearized about the velocity components (y 1 , 0) and the pressure -pgy' • Denoting by u'(x', y ' , £ ' ) , u ' ( x ' , y', t') and p ' ( x ' , y', t') the corresponding flow parameters of the disturbance, we solve the linearized Euler's equations:
and the equation of continuity (3') u' x , + v' y ; = 0 , subject to the appropriate boundary and the initial conditions. Keeping in mind that in this theory the boundary conditions at the free surface may be applied at the equilibrium position [6] , we have: the kinematic condition:
the continuity of the pressure at the free surface:
at y' = 0 j and the condition at the .rigid bottom:
Here E,'(x', t') is the elevation of the free surface and g is the gravitational constant. Also we have the initial conditions:
The pressure mechanism is switched on at t' > 0 . In order to nondimensionalize the above variables, we introduce
P^' ) = P P 0 ( * )^ and Y = ^ .
The equations (l 1 ) to (7') then may be written as 
The unsteady problem
In order to solve the above equations, we shall use the Fourier transform with respect to x , defined by:
The equations ( l ) t o ( 3 ) , together with the appropriate conditions from ( 7 ) , transformed according t o (9), yield
with A(X, t) as the 'constant' of integration. Also taking the transform of (k) and (5) and using the equations (1O)-(12) to eliminate V and p , we get, after simplifications:
The solution of this equation subject to the i n i t i a l conditions 
Our principal interest is to study £(#, t) for large t to obtain the form of the steady state solution. The behaviour of the latter for large \x\ will determine the nature of the radiation conditions. This analysis has to be carried out subject to the condition |x| « t . Thus |x| •+• » i m p l i e s t •*•<*>.
The transients
The transients depend upon the integral J . The major contribution to its asymptotic evaluation for large t arises from the stationary points of the functions k + (\) and from the poles of its integrand. Here we shall consider the former. The polar contribution subscribes to the steady state solution and will be discussed in the next section. It is shown in Appendix A that each of the two functions k + (X) has precisely one stationary point; that is, It is clear that the satisfaction of condition (30) implies the satisfaction of (A-lt). This result subsumes the results of Stoker [6] , Puri [5] , and Debnath and Rosenblat [?] . We can obtain their results exactly by setting the appropriate parameter in (30) equal to zero.
The asymptotic approximation of J in this case also has the same contribution from X = -p as that in (25). To discuss the contribution from X = a , we write _t\x itk Thus the integral e/ and therefore the amplitude £(x, t) increases indefinitely as 0[t ) for large t . This shows that there is no steady state in the critical case. The linear theory thus fails and any further discussion of the problem in this case requires invoking the nonlinear theory.
. R a d i a t i o n c o n d i t i o n s
We shall now study the integrals J and J for large |x| such that |x| « t . The main contribution to their evaluation arises from the poles of their integrands which are the solutions of the equation (26) shown graphically in Figure 1 . Referring to i t again, we find the following three cases. CASE I. There are only two negative zeros, that i s , at X = -P-,5 -Pp obtained from the intersection of F with T . Also p > p . CASE I I . There are four zeros. Two of these are as in Case I and two more, A = a. , a. , result from the intersection of T + with T .
Also it is clear that 0 < a < a < a . Observing that T is a monotonically increasing function of y , i t is easy to see that 
Y = y r {6, b) .
It was concluded there that this condition does not permit any steady state flow. Hence this case will not be pursued any further.
The integrals are now evaluated by using the well-known formula:
rb 0(1/1*1) To evaluate the integral I , we write
In the first case, each of these integrals have one simple pole. Thus applying the formula (3*0, we obtain S i m i l a r l y , we can show t h a t -JJT-= 0 for only one value, X = -p < 0 , provided the condition (A-1+) holds.
